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(54) HIGH-STRENGTH THIN WALL HONEYCOMB STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-strength 
thin wall honeycomb structure capable of improving 
isostatic strength and thermal shock resistance in 
excellent balance of the honeycomb structure made into 
a thin wall and preventing the damage of outer 
peripheral wall and corner parts of the honeycomb 
structure. 

SOLUTION: This honeycomb structure has plural cell 
paths 3, is made of ceramic and is extrusion molded. 
The thickness of partition walls 2b of basic cells of the 
cell particles constituting the honeycomb structure is < 
0.1 1 mm, the thickness of an outer wall is ^0.2 mm, the 
numerical aperture of the thickness parts of the partitions 
walls of the basic cells is >80% and parts in which the 

partition walls 2a of the outermost peripheral cells of the honeycomb structure are brought 
into contact with the outer wall 4 are padded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high intensity thin wall honeycomb structure object 
which can be used suitably as support for motor exhaust purification catalysts etc. 

[0002] 

[Description of the Prior Art] Conventionally , since the shaft orientations reinforcement of honeycomb 
support ( honeycomb structure object ) be higher than the direction of a cross section , the structure 
grasp by the shaft orientations of honeycomb support be adopted , but in case the honeycomb catalyst 
for motor exhaust purification be grasp to the shaft orientations , in order to prevent damage near the 
periphery section , it made the eel septum ( rib ) of the periphery section thicker than the interior , and be 
raise the pressure resistance of the shaft orientations of honeycomb support . 

[0003] However, the structure which does not carry out shaft-orientations grasping of the honeycomb 
catalyst support, but is mainly grasped by the peripheral face of honeycomb catalyst support by the 
reduction demand of the pressure loss in the honeycomb catalyst by engine high-increase-in-power 
orientation and deployment of the whole catalyst support accompanying exhaust gas toughening of 
regulations began to be adopted recently. Since the catalyst volume increased by exhaust gas toughening 
of regulations and catalyst mass increased this, it was a cause that there was little grasping area to engine 
vibration at shaft-orientations grasping, and it also became impossible to fiilly grasp. 
[0004] Moreover, on the other hand, in order to raise the purification engine performance of a catalyst, 
the motion which the heat capacity of a catalyst is reduced [ motion ] and raises the warming-up 
property of the purification engine performance has started by making eel septum thickness of 
honeycomb support thin, and lightweight-izing honeycomb support. 

[0005] For this reason, the disruptive strength by the external pressure fi'om the peripheral face of 
honeycomb support serves as the inclination to fall fiirther, by thin wall-ization of a eel septum. 
Furthermore, for the further strengthening of the latest emission control, with an eye on an improvement 
of engine combustion conditions and improvement in the catalyst purification engine performance, 
exhaust gas temperature is rising every year and the thermal shock resistance required of honeycomb 
support is also becoming severe. Thus, the peripheral-wall thickness of honeycomb support has posed a 
big problem by the formation of a thin wall of tihe latest eel septum, peripheral face grasping adoption of 
honeycomb support, and the rise of exhaust gas temperature. 

[0006] With this structure, although the structure which made thin regularly the direction HERIBU 
thickness of a cross-section core of honeycomb support is proposed in JP,54-1 10189,B in view of the 
above point, since a septum cannot be made thin over the whole honeycomb support, honeycomb 
support mass becomes heavy and poses a **** property top problem. Moreover, a pressure loss top is 
not desirable, either. 

[0007] Moreover, in JP,54- 150406, A or JP,55-147154,A, although the structure which made the eel 
septum of the periphery section thicker than an intemal eel septum is proposed, the peripheral-wall 
thickness of honeycomb support is not described at all, but nothing is indicated also about peripheral- 
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wall thickness and the relation^^ eel septum. Furthermore, in these con^^ll^nal techniques, since 

intemal-dividing-wall thickness was 0.15mm or more and a thick honeycomb structure object and was 
moreover shaft-orientations grasping, peripheral-wall thickness did not become a problem. When 
mentioning by force, and peripheral-wall tiiickness became thick too much, it was indicated that a heat- 
resistant impact property fell. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the place which this invention is made in view of 
the above-mentioned conventional technical problem, and is made into the purpose offers the high 
intensity thin wall honeycomb structure object which can prevent the peripheral wall of a honeycomb 
structure object, and damage on a comer while raising the AISO static reinforcement and thermal shock 
resistance of a honeycomb structure object which were formed into the thin wall with sufficient balance. 

[0009] 

[Means for Solving the Problem] Namely, according to this invention, it is the extrusion-molding 
honeycomb structure object made from a ceramic which has two or more eel paths. While the primitive 
cell septum thickness of the eel septum which constitutes this honeycomb structure object is O.Umm or 
less, outer wall thickness is 0.2mm or more and the numerical aperture of this primitive cell septum 
thickness part is 80% or more The high intensity thin wall honeycomb structure object characterized by 
carrying out the padding of the part where the outermost periphery eel septum and outer wall of a 
honeycomb structure object touch is offered. 

[0010] Moreover, according to this invention, it is the extrusion-molding honeycomb structure object 
made from a ceramic which has two or more eel paths. While the primitive cell septum thickness of the 
eel septum which constitutes this honeycomb structure object is 0.1 1mm or less, outer wall thickness is 
0.2mm or more and the numerical aperture of this primitive cell septum thickness part is 80% or more 
The high intensity thin wall honeycomb structure object characterized by an adjoining septvun carrying 
out padding inside an outer wall among those septa at least in the part where between septa touches an 
outer wall with narrowing is offered. 

[001 1] In addition, in this invention, it is desirable that the eel configurations of a honeycomb structure 

object are either a square, a rectangle, a rhombus and a hexagon. Moreover, it is desirable that the 
honeycomb structure object is formed with ceramic ingredients, such as cordierite, an alumina, a muUite, 
siheon nitride, and silicon carbide. 

[0012] Moreover, the high intensity thin wall honeycomb structure object of this invention is suitably 
used as support for motor exhaust purification catalysts, a catalyst component is supported by the eel 
septum front face, and is grasped by the peripheral face of the structure, and is usually built into a 
catalytic converter. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. Honeycomb support has a 
natiue of cordierite ceramic ingredient in use, using the mouthpiece into which the grid-like sht was 
processed, by extrusion molding, it is fabricated by the honeycomb stmcture object, is dried and 
calcinated, and serves as a product. Conventionally, when septum thickness was as thick as 0.15mm or 
more, it did not become a problem, but if septum thickness becomes thin, since it will be easy to 
transform a septum at the time of extrusion molding, if the AISO static strength test of the acquired 
baking object is performed, in the part which the septum deformed, it will destroy by low reinforcement. 
If the septum is fabricated straightly, when a pressure acts from a peripheral face, a theory top will serve 
as a compressive-stress place, destruction of a honeycomb structure object will take place by buckling of 
a septum, or the buckling of an outer wall, but the septum is deforming, or if peripheral-wall thickness is 
extremely thin, bending stress, i.e., a tensile stress, will occur to a septvmi in the part. Generally, the 
tensile strength is quite lower than compressive strength, and tensile strength is very lower than 
compressive strength compared with the ratio [ especially as opposed to compressive strength ] of 
tensile strength being [ about 1/of 10 and metalUc materials ] about 1/3 with a ceramic ingredient. 
Therefore, if deformation of a septum occurs, it will destroy by reinforcement quite lower than usual. 
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Furthermore, or the comer of a Honeycomb suffered a loss in handHng or conveyance process of the case 
where honeycomb support is grasped and contained in a converter by becoming thin wall honeycomb 
structure, or support, the fauU that an outer wall isolated occurred. 

[0014] The engine performance of "AISO static reinforcement'*, "thermal shock resistance", and "outer 
wall comer reinforcement" is required of the honeycomb support for automobile exhaust purification 
catalyst support as the stmcture in addition to the support engine performance of a catalyst, the case 
where the structure by peripheral face grasping of support is usually used for AISO static reinforcement 
- grasping planar pressure — the minimum certified value, 0.5 MPa, it is desirably referred to as LOMPa 
(s), and, as for the average level of the AISO static reinforcement of support, for this reason, 4.0 or more 
MPas are required desirably 3.0 or more MPas. About thermal shock resistance, exhaust gas temperature 
is rising every year, the thermal shock resistance required of honeycomb support is also severe, it is 
coming, and, as for thermal shock resistance, beyond 800-degree-C difference is required desirably 
beyond 750-degree-C difference practically. 

[0015] Moreover, although honeycomb support is grasped in the can of a converter after it has a catalyst 
supported with a catalyst chemically-modified degree, the case where a support comer carries out per 
piece while conveying support, or support contacted, and it was damaged with the latest formation of a 
thin wall came out. Then, in order to evaluate the support reinforcement under conveyance, making the 
outer wall comer of support generate stress concentration by the force in which mbber stretches outside 
when the end face of support is pressed and pressed against the plate of thick rubber and a load is added 
estimated the reinforcement of an outer wall comer. When the support of each reinforcement was 
applied to the process, when support outer wall comer reinforcement was 3.5 or more kNs, there was 
little damage generating under conveyance, and when it was 4.0 or more kNs, it tumed out that it hardly 
generates. 

[0016] Although it was thought that-izing could be carried out [ high intensity ] to periphery planar 
pressure when thickening peripheral-wall thickness conventionally A eel configuration by phi90mm and 
die length of 1 10mm actually 0.1 1mm in a square, septum thickness [ an outer diameter ] As a result of 
manufacturing the sample which changed outer wall thickness to 0.1 -0.9mm with the cordierite ****** 
honeycomb stmcture object of number of eels 600cpsi (septum spacing of 1.04mm) and carrying out an 
AISO static strength test, as shown in drawing 6 Even if it made outer wall thickness thicker than 
0.4mm, it was the inclination for reinforcement not to improve but to fall conversely. Number of eels 
600cpsi means that 600 eels per 1 square inch exist, and cpsi is cells here, per square It is the 
abbreviation for inch. Moreover, if outer wall thickness is too thin, it will destroy fi^om a peripheral wall 
with rigid lack of an outer wall. 

[0017] Then, with the Plastic solid immediately after extrusion molding, deformation of the septum (rib) 
of a periphery eel was large, and it became clear that it was in the inclination whose amount of the 
septum which deformed also increases as outer wall thickness was thickened, when the cause whose 
AISO static reinforcement does not improve was investigated, even if it only thickened peripheral- wall 
thickness. Since the raw material flow rate of this which passes along the slit which forms a peripheral 
wall would increase if outer wall thickness is thickened in case a raw material passes the slit of a 
mouthpiece at the time of extmsion molding, it was because the rib of a periphery eel will be dragged in 
the direction of an outer wall, and remarkable-ization of the imbalance of the raw material flow in an 
outer wall and the raw material flow in a septum was the cause. Moreover, it is also a big factor to 
become easy to carry out buckling distortion because the septum itself became thin. Although it 
responds to a honeycomb stmcture object with a fixture in the peripheral face after extmsion molding, 
an outer wall and a periphery section septimi may deform by the self-weight of a honeycomb stmcture 
object then. 

[0018] According to the strength of materials, buckling strength is fiindamentally given by the bottom 
formula, and buckling strength is proportional to the square of septum thickness. It tums out that thin 
wall-ization of a septum has had very big effect on the reinforcement of honeycomb support. 
Buckling strength P = (kpi2 E) x 2 (k: a multipher, E:Young's modulus, L:septum die length, t:septum 
thickness) (t/L) 
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[0019] In the former, since septum thickness was thick, it was hard to carry out buckling distortion of 
the septum itself, and since it was the thickness also near outer wall thickness, the imbalance at the time 
of shaping also seldom became a problem. Since it uses what mixed and kneaded the water of a raw 
material, and a binder in carrying out extrusion molding with ceramic ingredients, such as not only 
cordierite but an alumina, a muUite, silicon nitride, silicon carbide, a zirconia, etc., the completely same 
reason is realized about deformation of the septum of the honeycomb structure object in an extrusion- 
molding process. Since deformation of a septum is the causes with the main buckling by compression 
load as mentioned above, a problem with the eel configuration same not only about a square but a 
rectangle, a triangle, and a hexagon occurs. Moreover, when the reinforcement of the support which 
made septum thickness of the periphery section thicker than an internal septum was measured so that the 
conventional technique might see, surely reinforcement improved, but when not much thick, the 
inclination for reinforcement to fall was seen. When the support which made outermost periphery 
septum thickness quite thick was investigated, it turned out that the septum of the outermost periphery is 
deforming. This is considered to depend the thickness of an outer wall on the same reason as having 
thickened. 

[0020] Moreover, although it checked that thermal shock resistance fell as were shown in drawing 7 , 
and outer wall thickness was thickened as a result of carrying out the supercooling thermal-shock- 
resistance trial taken out from the inside of a furnace, after carrying out predetermined time heating of 
the support with a septum thickness of 0.1 1mm within the electric furnace and making it homogeneity 
temperature, the fall inclination of thermal shock resistance became large by the outer wall thickness of 
0.7mm or more. The effect of own heat capacity of an outer wall also becomes large because an outer 
wall becomes thick, and since the temperature gradient in outer wall inside and outside was expanded, 
this is considered. Although it is effective if the idea of notching being prepared in an outer wall and 
lowering the heat capacity of an outer wall to it also has a fully thick outer wall so that above-mentioned 
JP,54- 150406, A may see, by the very thin septum of 0.1 1mm or less, septum thickness cannot make an 
outer wall not much thick, either, and cannot expect the effectiveness of notching, either. On the 
contrary, there is risk of reducing the rigidity of an outer wall. 

[0021] Although drawing 8 showed the result of having evaluated outer wall comer reinforcement, the 
inclination for comer reinforcement to fall was seen, so that outer wall thickness became thin. 
Especially, when outer wall thickness is thinner than 0.3mm, reinforcement is falling. Although it is 
effective to thicken an outer wall simply in order to strengthen outer wall comer reinforcement, it is not 
desirable for too much outer wall thick-ization to tend to cause a fall on the strength conversely, and to 
be the same also about thermal shock resistance, and to thicken an outer wall simply by the AISO static 
reinforcement mentioned above. 

[0022] this invention person sets from the various above-mentioned test results to septum thin wall- 
ization of the latest honeycomb support. What is necessary is just not to necessarily thicken the septum 
which merely considers only the trouble on use of honeycomb support, and constitutes a periphery 
section eel so that the conventional technique may see. The extrusion-molding nature of a honeycomb 
structure object must also be taken into consideration. For that purpose It was careful also about the 
relation between outer wall thickness and outermost periphery eel septum thickness, taking into 
consideration not only the relation between outermost periphery eel septum thickness and intemal 
primitive cell septum thickness but primitive cell septum thickness, and resulted in the idea that it is 
necessary to design a honeycomb structure object, and this invention was completed. In addition, if the 
relation of outermost periphery eel septum thickness, outer wall thickness, reinforcement, and thermal 
shock resistance is arranged typically, it will become as [ show / in drawing 9 ]. 
[0023] Hereafter, in this invention, the primitive cell septum thickness which constitutes a honeycomb 
structure object, outer wall thickness, and outermost periphery eel septum thickness are explained in 
detail. As described above, the primitive cell septum thickness of the eel septum which constitutes a 
honeycomb structure object in this invention is 0.1 1mm or less, and outer wall thickness is 0.2mm or 
more. [ whether while the numerical aperture of a primitive cell septum thickness part is 80% or more, 
the padding of the part where the outermost periphery eel septum and outer wall of a honeycomb 
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structure object touch is carrie^ut, and ] Or an adjoining septum constitufesso that between septa may 
carry out padding inside an outer wall among those septa at least in the part which touches an outer wall 
with narrowing. 

[0024] By constituting as mentioned above, the "AISO static reinforcement" of the honeycomb structure 
object formed into the thin wall, "thermal shock resistance", and "outer wall comer reinforcement" can 

be satisfied with sufficient balance. 

[0025] Hereafter, the high intensity thin wall honeycomb structure object of this invention is further 
explained to a detail. Drawing 1 (a) and (b) show an example of a honeycomb structure object, and the 
honeycomb structure object 1 has the through tube (eel path) 3 of a large number divided by the eel 
septum 2. In addition, 4 is an outer wall. Drawing 2 is the partial enlarged drawing of a honeycomb 
structure object, the part with which the vocabulary used by this invention expresses is shown, an outer 
wall 4 is approached most, there is an outermost periphery eel 8, and, as for 9, the 2nd eel is shown from 
the outermost periphery. Moreover, 10 shows the septum of a periphery section cel. 
[0026] In this invention, after making primitive cell septum thickness to 0.11mm or less and making the 
numerical aperture of 0.2mm or more and a primitive cell septum thickness part into 80% or more for 
outer wall thickness The septum which carries out padding (contact padding) or adjoins the part where 
the outermost periphery eel septum and outer wall of a honeycomb structure object touch in the part 
where between septa touches an outer wall with narrowing By carrying out padding (V character 
connection padding) inside an outer wall among those septa at least, the "AISO static reinforcement" of 
a honeycomb structure object which was described above and which was formed into the thin wall, 
"thermal shock resistance", and the property of "outer wall comer reinforcement" can be raised. 
[0027] The partial cross-section explanatory view in which drawing 3 shows one example which 
performed contact padding to a honeycomb structure object, and drawing 4 are the partial cross-section 
explanatory views showing other examples which performed contact padding on a honeycomb structure 
object, and show the example which carried out the padding of the part where outermost periphery eel 
septum 2a of a honeycomb structure object and an outer wall 4 touch. By such configuration, 
superfluous thick-ization of outer wall thickness can be avoided, and deformation of a eel septum can be 
controlled. Moreover, drawing 5 was the part (V character connection 7) where between the septa which 
are the partial cross-section explanatory views showing one example which performed V character 
connection padding on a honeycomb structure object, and adjoin by outermost periphery eel septum 2a 
touches an outer wall 4 with narrowing, carried out padding 6 inside the outer wall between those septa 
2a and 2a at least, and made the outer wall 4 thick inside. By adopting such a means, deformation of a 
septum (rib) can be controlled and, moreover, AISO static reinforcement also improves. 
[0028] In addition, as an amount of padding, it is desirable that it is 1/4 or more [ of the die length of 
outermost periphery eel septum 2a ], and it is more desirable that it is 1/3 or more. Especially as a eel 
configuration of the honeycomb structure object of this invention, although not limited, it is desirable 
that they are either a square, a rectangle, a rhombus and a hexagon. Moreover, as for the honeycomb 
structure object of this invention, it is desirable to be formed with ceramic ingredients, such as 
cordierite, an alumina, a muUite, silicon nitride, and silicon carbide. 

[0029] Moreover, the high intensity thin wall honeycomb structure object of this invention is suitably 
used as support for motor exhaust purification catalysts, a catalyst component is supported by the eel 
septum front face, and is grasped by the peripheral face of the support, and is usually built into a 
catalytic converter. Honeycomb support is the explanatory view showing the example included in the 
converter container, the honeycomb support 13 is grasped with a ring 12 by the peripheral face in the 
converter container 11, and drawing 10 (a) and (b) are incorporated. As a ring 12, although the thing 
made from a metal mesh is used, it is not usually limited to this. In addition, 14 is buffer members which 
intervene between the converter container 1 1 and the peripheral face of the honeycomb support 13, such 
as a mat and a cross. 



[Example] Next, although this invention is further explained to a detail based on an example, this 
invention is not restricted to these examples. In addition, the honeycomb structure object acquired in the 



[0030] 
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example evaluated the engine penbrmance by the approach shown below. 
[0031] (Also static strength test) This trial is a trial which simulated the compression load load in case 
support is put into the tubed container of rubber and it covers by aluminum plate manufacturing, and it is 
underwater, it is the trial which performs isostatic pressing compression and peripheral face grasping of 
the support is carried out at the can of a converter. AISO static reinforcement is shown by the 
pressurization pressure value when support breaks, and is prescribed by automobile specification JASO 
specification M505-87 of the Society of Automotive Engineers of Japan issue. 
[0032] (Thermal-shock-resistance trial) this trial — a room temperature - predetermined temperature - 
it is the trial which puts the honeycomb support of a room temperature into the electric fiimace 
maintained at high temperature, takes out support to up to a firebrick after maintenance for 20 minutes, 
observes an appearance, and strikes the support periphery section lightly with a metal rod. Whenever it 
is passing if a crack is not observed by support and there is not a blunt sound in a tap tone by the 
metallic sound, and it raises the temperature in an electric furnace at 50-degree-C step one by one, the 
same inspection is repeated until it becomes a rejection. When becoming a rejection at temperature 
higher 950 degrees C than a room temperature, thermal shock resistance will be called 900-degree-C 
difference. 

[0033] (Outer wall comer strength test) This trial places honeycomb support on neoprene (trademark) 
rubber with a thickness of 3mm, it is the trial which carries out the load of the load caudad through the 
aluminum plate which stuck the urethane sheet from the support upper part, and reinforcement is shown 
by the load value in case the support outer wall which is in contact with neoprene rubber breaks. 
[0034] (Examples 1-5, example 1 of a comparison) With the nature honeycomb structure object of 
cordierite (honeycomb support), the various honeycomb support which has the number of eels shown in 
Table 1, primitive cell septum thickness, outermost periphery eel septum thickness, and outer wall 
thickness was produced, and contact padding and/or V character connection padding were performed. In 
addition, the numerical aperture was 83%. A result is shown in Table 1 . 

[0035] In addition, the sample with which the example was presented is the nature honeycomb structure 
object of cordierite with a diameter [ of 106mm ], and a die length of 155nim (support) which carried 
out extrusion molding of the kneading raw materials, such as talc, a kaolin, and an alumina, calcinated, 
and was acquired, and prepared the various honeycomb support which has the number of eels shown in 
Table 1, primitive cell septum thickness, outermost periphery eel septum thickness, and outer wall 
thickness. 
0036] 
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[0037] Although it compared without the padding of the example 1 of a comparison and thermal shock 
resistance was slightly inferior so that clearly from the result of Table 1, it became clear that AISO static 
reinforcement and comer reinforcement improved. Moreover, comer reinforcement was able to be 
fiirther raised by combining such padding with thickening for outermost periphery eel septum thickness. 
In order to investigate this reason, when FEM analysis when an isotropic pressure joins the periphery of 
a honeycomb structure object was performed, it tumed out that maximum pressure shrinkage stress has 
occurred in the outer wall inside of a V character connection. Therefore, by the V character connection, 
it is thought that it is easy to carry out buckling destruction of the outer wall. Moreover, in the part 
connected V characters, since the point of contact of an adjoining rib and an outer wall is near, it is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/1/2004 



Page 7 of 7 



raw material flow in a V character co^^i 



thought that it is advantageous to a raw material flow in a V character connection padding part easing 
the imbalance of a raw material flow by opening Kanenaka of an outer wall and a rib. 
[0038] 

[Effect of the Livention] As explained above, while raising the AISO static reinforcement and thermal 
shock resistance of a honeycomb structure object which were formed into the thin wall with sufficient 
balance according to the high intensity thin wall honeycomb structure object of this invention, the 
peripheral wall of a honeycomb structure object and damage on a comer can be prevented. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high intensity thin wall honeycomb structure object characterized by carrying out the 
padding of the part where the outermost periphery eel septum and outer wall of a honeycomb structure 
object touch while being the extrusion-molding honeycomb structure object made from a ceramic which 
has two or more eel paths, the primitive cell septum thickness of the eel septum which constitutes this 
honeycomb structure object being O.llmm or less, outer wall thicknesses being 0.2mm or more and the 
numerical aperture of this primitive cell septum thickness part being 80% or more. 
[Claim 2] It is the extrusion-molding honeycomb structure object made from a ceramic which has two or 
more eel paths. While the primitive cell septum thickness of the eel septum which constitutes this 
honeycomb structure object is 0.1 1mm or less, outer wall thickness is 0.2mm or more and the numerical 
aperture of this primitive cell septum thickness part is 80% or more The high intensity thin wall 
honeycomb structure object characterized by an adjoining septum carrying out padding inside an outer 
wall among those septa at least in the part where between septa touches an outer wall with narrowing. 
[Claim 3] The high intensity thin wall honeycomb structure object according to claim 1 or 2 whose eel 
configurations of a honeycomb structure object are either a square, a rectangle, a rhombus and a 
hexagon. 

[Claim 4] A high intensity thin wall honeycomb structure object given in any 1 term of claims 1-3 
currently formed with at least one sort of ceramic ingredients chosen from the group which a 
honeycomb stracture object becomes from cordierite, an alumina, a muUite, sihcon nitride, and siUcon 
carbide. 

[Claim 5] A high intensity thin wall honeycomb structure object given in any 1 term of claims 1-4 used 
for the support for motor exhaust purification catalysts. 

[Claim 6] A high intensity thin wall honeycomb structure object given in any 1 term of claims 1-5 which 
a catalyst component is supported by the eel septum front face, are grasped by the peripheral face of the 
structure, and are included in a catalytic converter. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/1/2004 





Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] An example of a honeycomb structure object is shown, (a) is a perspective view and (b) is a 
top view. 

[Drawing 2] It is the partial enlarged drawing of a honeycomb structure object. 

[Drawing 3] It is the partial cross-section explanatory view showing one example which performed 

contact padding on a honeycomb structure object. 

[Drawing 4] It is the partial cross-section explanatory view showing other examples which performed 
contact padding on a honeycomb structure object. 

[Drawing 5] It is the partial cross-section explanatory view showing one example which performed V 
character connection padding on a honeycomb structure object. 

[Drawing 6] It is the graph which shows the outer wall thickness of a honeycomb structure object, and 
the relation of AISO static reinforcement. 

[Drawing 7] It is the graph which shows the relation of the outer wall thickness and thermal shock 
resistance of a honeycomb structure object. 

[Drawing 8] It is the graph which shows the outer wall thickness of a honeycomb structure object, and 
the relation of outer wall comer reinforcement. 

[Drawing 9] It is the mimetic diagram showing the relation between outermost periphery eel septum 
thickness and outer wall thickness. 

[Drawing 10] Honeycomb support is the explanatory view showing the example included in the 
converter container. 
[Description of Notations] 

1 [ — Primitive cell septum, ] ~ A honeycomb structure object, 2 ~ A eel septum, 2a ~ An outermost 
periphery eel septum, 2b 3 [ Padding, a 7-V-character connection, 8 / ~ An outermost periphery eel 
9 / - The outermost periphery to the 2nd eel, 10 / ~ The septum of a periphery section eel, 11 / -- A 
converter container, 12 / - A ring, 13 / ~ Honeycomb support, 14 / ~ Buffer member. ] - A eel path, 4 - 
- An outer wall, 5 - The boimdary line of an outermost periphery eel septum and a primitive cell 
septum, 6 
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[Drawing 1] 
(a) 



(b) 





[Drawin; 

4 




[Drawin g 3] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/1/2004 



Page 2 of 3 





[DrawingJ] 



10 

m ' 

a 7 




■ ■ 


a 








■ 


■ 








■ 

■ 


1: 


















■ 




0. linn 




■ 


mm 




A 








0 ai 0^ (13 


Q.A 0l5 


Oil a? aa 



[Drawing 7] 

1000 



Id MX) 

9 



800 



RIM$ :QLl1ni 

msim : i.o«Bii 



0 0.1 02 oj a4 0.6 06 0.7 OB as t 



[Drawing 8] 




[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/1/2004 



Page 3 of 3 



^1^ 
m 



▲ 














































► 




[Drawin g 10 ] 



(0) 



-13 



(b) 



14 ^2 



[Translation done.] 



http:y/www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/1/2004 



(19)H*BI#I¥/? (JP) (12) ^ ^ J}^ 1^ vgw ^ (A) (ll)»ffaHiiM«^ 

#^2001 -31465 
(P2001-31465A) 
(43) {^m B ^ms^ 2 ^ 6 B (2001 . 2. 6) 



(BDInta^ 
C04B 
BO ID 
BO 1 J 



35/00 
53/86 
21/04 
21/06 
21/16 



F I 

C0 4B 35/00 
B 0 1 J 21/04 
21/06 
21/16 
32/00 



OL 



H 
A 

A 
A 

ZAB 
i± 7 M) 



&»m\zm< 





If H2000- 175499(P2000-175499) 




000004064 






4fK¥lO-87704«D^^f!l 








(22) mis B 


^^10^ 3 ^ 31 B (1998. 3. 31) 












<72)5SW 














B 


















mill iswA 












0 


















100088616 















(54) imBmss/^:=.:f3J^imi^ 



(57) 

fi!t-ri.-fe>'HlMc0S*-feyHiiM2 bcoif $*<0 .11m 
;Hiill2 bcOllSg|5^(73MP W8 0%JiJl±T-J>-g. t 




(2) ^2 001-31465 (P2001-314JL 



ti^f •!> -b/Hl®^a*:-k^H!i®/¥$ 0 . 11m 

^mm^i)^ 0.2m mm±X-^ Kl , iS»*-fe;Hlll 
iS§g|5:5^^0g3□**^8 0%J^l±•C-^>i.t^:t,^c, ^n-;^ 

m^-t § •fe;uPBMco«*-fe;HlllJi§ 0 . l l m m^ 

jf $gp«-<^gfln¥*^"s o%m±T$)S 1 1 tie, Hfgt- 
mmsitimA*)^j:*<i^9mt^'r?>mmx\ 

**ff^. mm&x/y^m}cr>\,^^ii^^x'hi>smmixii 

*»/^)M«m/i:i'-^r< t i> 1 «C0-Ir9 S •/ i^mmx'W^m.^ 
tiX^^htmm 1 ~3c^ v>-ffx*» 1 3StcE«<^«54JKfi 

tim^m 1 -4 (ov ^-rtit^ i )itciE«o*3SJKfiM^N 
-tcffl^aifii. ii^fl 1 ~ 5 «ov 1 3S{cie«c<7) 

[000 1] 
[0002] 

[^*coj^«] mm. mM3m^'^mtmj^-:^j^ 
■tm.iz;^mmrT&xmm.-th:i t Sriwc/^*^, ?f-iagi5 

W<rmif^<m^^^^l^>!hX V ^j'-^: , 
[00031 L*^L^r*^"^, gjfi, xyyvio^ai:^ 

wm^<r>^vmmx'^i<ziim-f h mm^um ^ m^^fz . 



{i-mx'h-^fz. 

[0004] tfz. -ijX'i.mm<^mm.mi: r^±$ 

^hfzib>.Z. >'N-;<7Affl«ccO-t;WPililS$$r?S< UT/n 
[0005] ZCOfzif), -b;MilgOPii-fbTv\-;</ A 

iS]±^m(,^ttT, m%^^-i&mti^^^±^Lx^xii 

[0 00 6] lilLt<r>mzm^. W^m54-1 10 I 

coiijtt'ti^ ^~:^j^mt^^mzh fz-^xmm^MKX'^ 

[0007] ^fc. #13^54-1 504 06-f-i>#g 
3il>i<^<i#MIBS55-147 1 54-§-^fgtc:t5V^T. i-h 

(coi^T*>MttB«8^ixrvv^v>. Etc, ^ix(^£7)flf* 
Sffi{CfcV^T{±, [^gP|iiMlf$*^'0. 15mmJ.Xlii:W 

[00081 

iiitzmmcommi>zm^x^^tifzi><DX'h ^o. ^(^m 

&^t-thbZ^li, mmt L ?t V N Aft 5t #:<?3 r y 

ifftit^?. z t t,^x'^h^mMm.^^-:^j^mm.wimm 

■ti>i><r>xhh, 

[0009] 

js~:fjj^mmi^X'h^x , i^^N-^ Ait3t«c^t8fig-rs 

-b;HiiS<50*3|s:-fe/HiiMW§*^'0 . 1 ImmOT. i'hM 
(OMP*A^'S0%JiiUiT-$)l.fci:t.tC. >NX;i,Afl|jt«: 



(3) ^2 001-31465 {P2001-3 14JL 



[0010] tf-:. :^^mzxtn£. m^<o-t)yMS% 

SIP$*<0. 1 ImmUT, ^'[•S/S$*^0. 2mmJiUi 

\^x^vm.(r>fm\,z\^mLtzz.h^^h^hmk'^ 

[0011] , *%BB{ci3V^T{±. )\~i]2^m^^ 

^mco-t^s. >y i'mm-vmss.^tix\>^s>zti}<iift l 

[0012] tti. ;*:^HJ<7)i5^jgS||vN- ;&A«jt 

mi. mmm/f:^wimMmm.i^k Lximi>zm^y 

[00 13] 

\^x^);i\^iSLmzx.-oXf\~i]2^mmi^^z^m^fi. ^ 
mm^xm^htch. nisff^^^'o. i 

m\:XJc.}iW1i^'^tzm\z\i^mzt£hts:ii^'^rzifi. PSSJl 

0 1 . mm<D^m Lf^mpMzi5^^xi&\>-^^mx-mm lx 
mMt/^n'om:<'i>zm,m^tix^^m£. i>mm^^ 

~:^2>.mmt^<7)mmiimm<nmmhi>^^ii!'m(r>mmi,z 
X'oxmzh(ox'h?>tiK Pss*^3^LTv^7ti?, 
mm^f}mmzm^-^t, ^commTmmizmfm:)^. an 
*>^\'^m<om^^^-th . -mizsm^m^ o §i o5s 

m^m^zMi- § ? I o 51 0 3fi^<7) J:b*^'i3 i: 1 / 1 0 t ^ 

mm-\:/}^ii x^i/3X'hh^ tcit^x »t ? i sr o 

{il|yNZi;<?Afl|jti:^l.^hT\ /n::!;^' W^• 
- ^ - JE» L T TO-T S ii-^fflf^^JX 0 J&V ^ $> ■& 

[0014] ^mmiif:^mm!imw-m<^j^~:^j^ 



nmmm\mm.m.o. 5MPa,asL<{i:i. om 

Pafc^ilTfcO. ZCOfzl^, *Bft:cOT-f yx^x-f •/ 
^'3SSOT±^K/Wi3. OMPaJiLh, a^L<{± 
4. OMPaljLh*^^*$ill.. Mtf?ft«SM4t=-:>v%T 

mmm^itmm±. 1 5 ox:iiuui, a* L<jis 0 

[00151 ^fz. )^-f]m.WMmk\yjLUxmk 
■^W^^tLXti^i^ , n yn-^-(n^W-n^z^^^i\.h 

tz D L^v! 0 , fI*|Bl±*<«ML?t 0 X^X^m-thih'^if 
4. OkNjJLhf&tlHtSii/Lii'^L^V^Cli: 

[0016] m^. i'naffij*^ S:JS< ■tty.\mism& 

^znLXWmA'CX'^ h^,<r>\:i^ i.t:>fVt:\^fztK 
{Ci'hg*^'* 9 0 mm, ;RS 1 1 Q mmX'(L)VmkifS.-i=} 

vmm^ o . 1 1 mm. -tz/ume o o c p s i m 

SraHl. 0 4mm) <7)a-i^jiy^ hnWW'^^:^M. 

mm#x-ifmm^i:o. i~~o. 9mmtx'^ttzmm 

[i6tc^-rj;3i-, 0. 4 mm J: y) {.^mm^^m 
< Lxi>^mi}^t^±-^-rmziSiT-t;Bmf^x-h':>fz. z 
cT-b/i^Sfceoocp s i titi^ij^ y^^Ttoeo 

01i<7)-fe;l^:^«-r-l. Z t ttfc 0 , c p s i {i 

cells per square inch cT^Bg^fS) 

^fc. 9vmM^i)m-^t'hb9vm.mmyr^^i,zx'o 
^mm^i^mmLxL^o. 
[00 17] ^:ix\ mz9\-^m.m^'km<'Lxi,T 

yx:5'T--f •y^?^iKA^'l^i]±L=SrV^MH2:PSL7^:i:^: 
ff^»T-i'higl-fe;K7)PiM ( U 7') <n^m*<±^ < . tfz^ 

t mmx'(om^^<^T y^^^ >:^<r>wmi\Lifmmx'h 
o/s, ±rz. m^n^i}m<t£'^rzz.tx-f^imMLm 
<^j:'^tzzth±^ti:mmx'hh. n\i!,Lmrik\,zf^- 



(4)^2 001-31465 (P2001-314JL 



[00181 i^m:hmzi irtf . mmmmnm^mz 

h . mm.<^nmu^^^~:fiM.m-i^(m^^ztmiz:k^^j: 

mm^B^ = ( k;r2 E ) x ( t/L )2 

( k:^. E.^yi/m. L:|1M*$, t:|!illW$) 

[0019] mmzii\,^xi±. mmm^tiW:/}^r>fzrc 
< iHi M^mmifi^ 0 ito. Btra tTta o . iiis<o^jg«E 

t3£-K*^^ST■tS^«l^iI*^'J.^>^^/>:. S^'t-JSHMff $ ^*- 
i: i: III taStcJ: & i><7) i: <ofLl> . 
[00 2 01 llmm<Diim^m, 

%iP^x'^'mmmiLx^—(m.^z L t:m. h 
miiitmmm^mmwm^:mmLtz^^^, muz 
^^iotc, t^mm^^rmK-thi^zm^^mmm^ij^m 

fzmWil^SA-l 5 040e^<^mz^htltXo(,Z. 

^m<>zimx^ t:m.^'fx^m<^»m&.^TW^ ob\^o 
#x 1 9[m^-\^i>zm'rtnmm'^h h if. mm s 

0. 1 lmmWTi:t^^«5a'')TfH'''ll®-C1i, ^'f-S^$> 
[002 1] 08{i. ^f-S:ftg|53SJS^fpffiLf^?S«^ 

[0022] if.wj^m\i . mj^^mwm^m^ h , 



w'&<r)f\-f]m.^(mmm-mazii\^x\t. mmm 
\z^hi\.hi^o\iz. tzfimz)\-i] h.m^<r)m^±.<^f^ 
mm^^^x.x^m%^)v^i!m:fhmm:W<-tf\. 

tti^EL^tttLtf^^j-r, ^(7yfz^\,z\±. mm^^^fv 
^k.'mm.. m>mw&.<mm:^^mzim.'thh. m 

[0023] OT. *^^BJ^C^3^-^T. 

|!gS(0»*-b;MiiffiiS$*>'0. 1 1 mmOT, i'hffiff;? 
*i0. 2mmtJl±T\ «2is:-te;H!«Mff $g|I^cOiBP^/6i 
8 OXmLX'hht 1 1 fc. >'N-;»A«j**tfCO«i'hjg-fe 

[00241 ±ss,<^iioiizim.-t^^tiizx^.wm. 

[0025 ] WT. :^^mcom^mmm^s~^j^mm 
mz-^\.^x , letpsitcsiBj-ri. . h 1 ( a > ( b > 

«s 1 (4 . -b yL-Pi^ 2 J; 0 f±W ^. it/i ^^comfflyL ( -b 
/HiSS) 3$r*LTV^|,. ^Srti, 4 {i^^hMf *) -i. . 112 

[00261 ^ffeBjicfev ^TJ4. m^-^juvmm^ ^ 

0. 1 ImmJilT, ^mm^^O. 2mm&.±., S^ls-t 

*-Mijti*coftj'hjsn:/nsiit 9mt A^jg-r ^ (*i 

*)^d:i}^^9\'mbmthimx\ '>^:< th^nih<^ 

mmm^za v ^T^'f-M^oi^nwci^js o ( v^mm^^ o ) 

RX/ f9mM^^S.^ t\,^dmtif^±^-tt^bi)<X' 

[0027] msli, /\~:^j^mmmzmMmm^ 



(5) ^2 001-31465 (P2001-3 14JL 



Mimi-^mmimmx-h^. «j'm-fe;nii^2 a-c- 
i,zii\,^x9mcomuz^m e^Lx. fm4imuz 

[00 28] ^fe, iSlS'^c'Jfit LT{±, Si-hiHr/l^ 
mm2a.co^^cr)iX4l:J±X'h?>ZtmjtL<. 1 

[0029] ttz. *l|B30i^?S JKft^y ^ - A)f8it 

i^ti. m-^. ^(^'tjmm.mmizm^^^^m.w^ix. 
^<r)m^<o9\-mmx'im^tix , !may^-<^-:Sf-izm 

-^iittlS, m 0 ( a) (h) l,tJ^—:^J>.m^ti^-:jy 

y ^ -^mzm^^&ttifz Mi^^mmmx\ > 

Afi^tcl 3*i3WN'-^'-^Sl l|^tCt3V>T. -e<^h 

U 1 2 i: LTJi, mm, •/ i^iMcOtcO**^ 

ffl^ixS*'^, ztii,zm^^ti^\>\ I4«i3ws; 

-:^'-^Sl 1 ty^-:^J^tmi3cr)^mmt<:omZ'fY 
[0030] 

[nsfi^j] mz, ^^B^^rmmm^zm-^K^xmzmm 
izmm-thi)K ^^mii^ixi^(ommmi,zm^ti^ her, 
x'ii^^\^\ ^fc. mmmxi%^tifzy^-/!M,mmmi. 

[0031] {T-(v^^7'^ -y^^mmm) ^<7)um 



X, Ai'PX'mmuS&m^noWlkX'. ayj<-:^-<7) 

^mzmt^mmmmmtihm^<7)Emnmmm^m 

mmuz^mass:hiix'^s^ti, ^mmx^mmmj 

[003 2] (W«t^!gtti^^) ^cOlS^fi, gffiiO 
Elf ^aSft t< is ?t izmiS^eO^ N - AS* 

t , ^m^mmtx ^mmxmmmu^ ii < nn < i*^ 

0 -CXx y r-C'«l»Lh{f T V > < 45tC|SI^<^«l*$r^^*& 

tc^l.*T-1sOai-r. MfSJ: 0 9 5 0°CWv>fSST-^^ 

mt^^^m-^izii, mmmmti,i9oo'cmt\'^ozt 
[0033] (^mns^mmim) zcommii, 3 

mm(7)^^:^yuy (Sllfg^) d'A<D±(,ZJ\—/!AtBi^ 
[0 034] (SIJfi0iJl-'5. ifc!K0l|l ) 3-i^'x7-f 

hK>'N-;i?Aiiit#: x\ muz^-^ 

[0035] . mamizm LJtgmii , ^yu:? , 

Xn^tlfzWi^l 0 6mm, 1 5 5mm(?D3-S/x 

hMyNzi;^?^^,®^! mm x\ ^itc^-r-b;u- 

[0036] 

[«1] 

























1% 






t 




y 










cpsl 


(mm) 


(mm) 


(mm) 






(MPa) 




(kN) 


ttlt^ 1 


400 


0.11 


0.11 


0.3 






4.5 


900 


2.4 


11^04 1 


0.11 


0.11 


0.3 




^y 


5.2 


880 


2.7 




0,11 


0.11 


0.3 






5.3 


900 


2.9 


lltfi^ 3 


0.11 


0.11 


0.3 




«y 


5.3 


850 


3.2 




0.11 


0.16 


0.3 






4.9 


850 


4.5 


1^16015 


0.11 


0.16 


0.3 




^y 


4.9 


800 


4.9 



[0037] « 1 <0SS**>/^B3(t>*>;^i: J: ^ \,z^ VcM.m 

yx^x-f nrntW-t i>tc(t]±L/L'>rt 



(6) IS2 001-31465 (P2001-314JL 



**■3fiv^oT^ ^mt 'jytcon^f^x-c^wMm.mcoTy 
/ •c^ y X , v^s^i*!^ 0 m?JiX'<Dm.m^mi}m^i- 

[00 38] 

gi5cO»|3g5:|J&jLi:-r •& ^ i: fi^X'^ h , 

[an M-^^Aflijfif*<o-wsr.T^Lt:t3'9, (a) 
«#fmEi, ( b ) ii^mmx'h h . 

[32] f^-:^ M,mmcr>W''jfmmX'Si s . 

[nn 



(a) (b, 




[05] ^N-;*A^it«!tcV*tf^|S|S0S:S6Lyi- 

•y 9^&<7)mt^i^-t:^-^yX'hi>, 

m^^^-t^yyx'hh. 

[09] e?m-fe;HHIiJf§i:?l-S]IS(7)Mf^^^i- 
[010] AfflHt^in >'yN'-^'-^|gtcffl;^a 

PIS, 2 b--S*-t:;HlS, 3--t:/UilS&, 4 

5 • • •ft^'hja -fe/UlM h «*-b;HiiM i: <50«-5^^ . 6-1*1 

[02] [03] 




[06] 




(7) M2 001-3 1465 (P2001-3 14JL 



CE17] 




0 ax 02 03 04 as as 0.7 08 M 




U; 



[09] 



[010] 



A 











































14 



(a) 



-13 



12 



(b) 



14 



12 



— V13 



(51)Int.C1.7 

B 0 IJ 32/00 
35/04 



F 0 1 N 3/28 



ZAB 
30 1 



30 1 



F I 

B 0 IJ 35/04 



F 0 1 N 3/28 
B 0 1 D 53/36 



3 0 1 B 
3 0 1 C 
3 0 1 K 
30 IN 
301P 
30 1 P 
C 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image: cut off at top, bottom or sides 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



